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(57) Abstract: a -Isomaitosyltransferase capable of forming a cyclic tetrasaccharide having a cyclo { - 6} - a -D-glucopyranosyl- 
(1 - 3) - a-D-glucopyranosyl- (1 - 6) - a -D-glucopyranosyl- (1-3) -a-D-glucopyranosyl- ( 1 - ) structure via a reaction involving 
a -isomaltosyl transfer starting from a saccharide having an a - 1,6-glucosyl bond as the bonding manner at the non-reducing end and 
an OC -1 ,4-glucosyl bond as the bonding manner at the part other than the reducing end and having a degree of glucose polymerization 
of at least 3 is provided. Also, a microorganism producing the above enzyme, a process for producing the above enzyme, the cyclic 
tetrasaccharide obtained by using the above enzyme or a carbohydrate containing the same, and use thereof are established. 
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^;i/S^A1 9U« L. ^fiJt 1 3 *p 5 .B 1 6B ^t'B*i^iSIO < 
5 Bf Itft^&SIt-tr > $ — r=§it L * Sf£§#.F E R M BP-759 
*f§Bjnc(i. ±fiB®*fcl± t t «fc y . f^ibOIEIt. 3El=f4, « - -f 

10 # S§ E <& ^ £ 4fc (D i£ # fc ffl l> 3 i£ ife f± . Iit£fti?4ft§. <*- 
Wv?;u h v;uE^gI^ i±L 5 5*SS«st'fc^«J: < , &&&& 

£.®<D£.?nzmmx*z z> $ e> v & ti \z & < . wait* mva&mom®* 

15 fc. z^t>ro$n^^^!B3. d - y ;u 3 — X . D-^v^h-X, 7 £ h 
— X, X <7 P — X . 7>r h-ik L-VJ^h-;k ifif g & i: (D $t ^ 
, ^x>^. a /xylite if <D<r«l»<c^*aSCffl^*ci: 

nl^ e fct^„ listLttt; 7> : e-^a^ > m m % * if <d m 

iii + x, + if ommmm^^mu z zmnm i^z 

:ti?t-J5. * f= . IS m B£ # t L T (i % m x. (i . * ;u -> ^ A , ? ? 
* *> ^ A « , 73 U •? A ig , t MJ-JAi, £ ft 

tt. Mtt. ^'J^x>^. Xtf = /xju hfcfc as six 

25 h Z t 4<"C* Mfc, j&SlcJECC. 75/i!l, t* $ S > 81 & i: 
SUlfflO 5 - i: 2> ? Tr £ 6 . 

**93a>*±«S<Di£*l*. & ft . 47bS4 0°C, # * L < (* , 2 O 7b 
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titfct.<, &mtz&. i ommThsi 5 o mm t ■? s. mm&v> 
}4 • m^^^m^m ^zmz&tzz ^itifflT-ts. 
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Bm'M&ffi&l&Vi LTigJS mVim, IT-feAt'-X (S e p a b e a 
d s) FP — DAI 3J yj^ffll\5i^^>Ji*7Af P7f-^7 
7 4 — . ft77^'JJl' (Sephac ry) HR S- 2 0 0 J ^ JU 
$ffll^77^-7^-^P7 V&77 4 h 3 A — )V (B 

5 utyl-Toyopearl) 650MJI 5* )l> & m I* fz i^Tk ^ P "7 h 
9 7 7 -f - , Stf IT -fe 7 7 ^ U (Se phac ry) HR S-20 

oji <f ji> & m z t 7 * — t 4 - * a sr h #=5 7 4 -zmzzmmTz a 
( i ) wm 

15 ^l7C*S(Dg^«ftil/Ta- 1 , 6 #)Vl «> A<l£ ^ £ W C tf> 

^Ccfc^T. -y--r^n { -» 6 ) - a- D- ^;u=itf^y->;u- ( i .-» 3 

) - a - D - £OU □ bf ^ / -> ;U - ( 1 6 ) - a- D- ^;l/ZJhf^y-> 

20 ;u - ( i — 3 ) -a-D-^me^y ->;u - ( i -» } © *g m. & ^ f -s 

( 2 ) ^^S 

S D S - sU*ffj;£ (CfcUT^J 82, ooo h > 75 Sift 1 3 

6, o o o h y ©IeS^ (cWES ti z>ft=?-m £1a T z * 

25 (3) 
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3 (DtEIBrt IC5S^$ft<5Hm,££W-r<5. 
(4) MiSSS 

pH6. 0, 3 0 ftffiKfcOZkftT iZ&^Tm 4 5 'Clh^.m 5 0 O 

5 ( 5 ) SjS p H 

3 5°C. 3 0 #ngj5J£<D3H*TIC*S(,NT p H ift 5 . 5 75 S P H &l 6 . 

5 iDisii^ KJtfssn-sMig p h zm-t 
(6) ElMSE.®. 

pH6. 0, 6 055-K«^^^^TlC33{t<5^^;agiSS«ri^ 4 5 IC^I 

10 T IC -5 . 

( 7 ) p H 

4^ 2 4 l^rBl«f*ro3%^TlCfc{tSS^ P HJ££ p H**) 3 . 6 75S 

p Hft 1 o. o©glrtictt5. 
( 8 ) n*«7$ y^iE^J 

-> > - a U >-^P->>-t^-5^x>-Z^ — >-^PU> ( iE5>J m lz 
>-^'Jy>-A'J>-7i -JU 7 9 — > - t I*^ ^ > - if U 5/ > - ^ 
2 0 *i a # & -S> o 

□ ->jns^£Wb, c©*a7c*«tt^ofi^*aiUTo - i', 4^ 
25 a / - x . -< v ^ ^ h -> ;u ;u h - 7. u a 1$ *r f 'J ic m o 6 n -s . /t / — 
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— : ETtrJ-J'?'(1z7<. (Thermoact i nomyces) a — 
->y--bf£ffcffi£l±fciK -? )l h - * £ * 2 U - X t (D MS \z ^ * X 

h ^ ? - v & m z itm & z it % tz ii <o* m&Gm izum-? z s 
5 . -< i/Tju b v;i^;n--*£is£2-r<5 iza. mzii. -? )\,? >\z p - 

+ 3 - ?>&mmm<tma -t s.^-Mx-m^m.^tz^j 

. 1)1 h h U *-7» \Z a - «rftffl $ y » TiPhhiJ 

*¥£®<d a -<os ^? ji, b z/ ji>&&mm & mm. izitm z i*%iz& Us 
omnmmiit ft izmmz nr. m?m. iiiis o . i w/ v %<z>jt$s 

15 v%&±, liKli, 1 Ow/v %a±*{jfflT'fcy. ClOSfrTT' 
<fcO. fijfciftff(ifijfca«illfr l/'#<5;£g, fll ^ . 6 0 ft ifi JU T <D iSS 

#i$l<. cfcUM*L<ii. 3 o nm 5 o °cttj5Lo)i%m&m i\ e>n-g> 

20 o EJDpHli. iiS. P H3. 6ns9©«EHlc«mrntf,fc<. MS 

L<li. pH^5. 57^Ip 7(Dl5ii1-§, i£ ig <D & ffl M <h S l£ H# FbI 

<h(iS«icii<ioTfc y . BW<k-r***s*soaififl!)gfiic«tyiBi: 
s jr r n « «fc u . 
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HI, o HM^^-V^S^^BtlctSflJi^. ^ A^ P"? 

io 5 7-f-. /•sism* ^ P ^ h ^5 7 -f -> y * yju^j 9 A £ P T 
h^^7^f-^:i:©*^A^P"7h^57-f-(CJ:«^li, 7^3-^ 

wixit. asm. mmm. mmtezizjzz&M&m. rjutivm 
15 izct y »#r*«5ctt« i mx.13.2 m& 

t)|i\4*7 A ^ PV h ^ ^ 7 -r - ff « T Jb U * # tf » ^ilS 5 8 
-2 3 7 9 9^-&«lXf±1*IBfiB5 8-7 2 5 9 8#^^^iflC^^$tX 
20 T I* saKte A? * 7 A* D 7 h ^7 7 -r - CJ: 

ear* c t*«"e**. co^^a^p 

25 i7)5-r$-5. 
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UT, *Wi|ffi»Tli. *f ICC UPS y » Tw/w%J £ T%j £ 

m&is-r*. ) j-u±. m$ u < « 4 o %m±^wr s«K*igj8T, as? 
mv.mm&mm®m y ^ 4 o %ju±, mcms u < & 5 o %ju±#wt 

3 $8 S SIC A3 U 6>*l<5o i£ H «m £ 1/ T . 575M6^7]c3gg| 

10 ££2i£-r-5i§£rlC|i, 1ft. »Tfr«tlfC*««&JgttE9tg0j&£!$]7K;g 

15 Sii^ic«. -J&ttilcte, .fcyi^ilg. ligStOI&ifa^fl/i^ffi^ 
at-rs^;itt. «itl*. 5i^?n£. ^ Q •;/ ;4 . jfc ifi it *& H ;£ » 

20 ItSCttT*.*. C Oct 5 IC 0>3ttE9SSI£& 

X(i^-©iiS#W*&3fcli. ±fiTa*ftfiti** WT «*E37c1£7>31ES 

y « flfc © « *r » ^i:7syi. sf- y =f *c y 5 1 H , ifii«t'o7S/i 

25 ft© 3 C £ *>»£fcl\. S fc, S ft Bft 3 14 <S. < . 
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tfflTtS. COPS, ifcgCJfcDT, ffeOJltfSISI. 1H;tr4\ Utt^* 

is f ij m -c * s . 

ax I* 2 am±©e*fl5^«fffl uxffi?a^ai2tS£«i: uTfij^r-sc^^ 

±14. j®*»^<fclftit14. S£Sf i£ttlftjlLl£. J»H£<fcl»jtt!fe 

S£pT, ^SBWKDJRttHSK XI4 ::n€:#tf«Rl4. -8-1*14, ill^P 

25 naasm, ttftfci£*afttt. fi 5 S4i$ftas#, fiApy-fts* 
*t\ -a ©R*&&aK a kraal «*iwjtaL s@R*it&L 
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±m* m&$L nmm. mzntrntttaztuT. -*-©$£t. 

<fc$K SUkftk ^fkBfijhffJs %*M»R&jhft|. X li m to /£ # £: E tfi m S. f 'J 

io ^1±<fc:8I» ?3?il» a, a-hu/\n — * v its* > — -> 3. 

# - » xijxu h-ik * -> 'J h - )i , y ;u tf h - ;u . t h - ;u » 

ttfifclfc » yjf^'Jf >, V-7?>, L-J^/t^^il'-L-? 

^ -5 . <t 'J *> (j % h — ;u , * -> y h - ;u , v ;u ^ h - )l> u il <o 

ig.fi a U -tm*4^ o V □ ->JUX-7- t'*-> K. V- L — 7" 

^yi;u5^;b- l - 7i-^77->>f jnxf;k if y a y > . T'-b 

20 7^7?AK&^7f 7P-7«:i"© 1 !Xli2 ittJt{Olti*Stft 

25 ts^ot, 3s*f#k *s#k £artt#/xi*ffi»ifci:© • 
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si*. ^ etc. mm. ^miz£<Dfc<Dm.m*m? z>&m<o®nt&<mft 
g^eicg. sums ffimefe^^ficwfjicfijffl-c^s. 

5 0fl*(i\ Sift. »3fc8iHu »**fe*K tALfc. 

io a mat- a an. ss&aajjsc £ t i^xmrn-r^ a 

'J > . /<^-^U-A. *^^-K^'J-A, a — ^ U - A » 9^7 
15 . * > - * . K - -t V . ^ a =3 V - h . ^ i - ^ > # A . * * 

t-^7h)5:i:©*I. SlOyP'^I. * m& £ (O > P v ZfWi . 1 
^ <7 - ^ - X h . e - ± V * - * h . 7 )U — y<-Xt~Ui:<D'< — * 
hi. -^-^A. 7-71/- K . ->P«>rs. 1SS£:£G>SII. m>m(Dto 

, tz< $>/vm<Dm. aii©fGt'©iftoi. aa, v - -t - s* ts. £ 

Ol^&Si. Uaa, m V - -fe - . * 7 □ . ^ £ 9 . ^ e» 
£ <D f$ IS S x 9—. 4Jj<Di&*. mn>7. Z ^<*£D* 

u/u=fu. 9=y. 9 4* 3L\£i3.z<Dm&tsiii<D&m&mns uj^ 

25 . t§J£>. /J^ft. Sft£-t?$i|jg3*i£tiB3*8K» *5» tfThV??. □ 
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. 337, vo.-^. mm&n. ?iB?tfc£K wmm&n& zom-Mftn 

7K. ^. U > S y * * . /ty h^-*£7^X, Wffi's 3.-*.* iJS3- 

(c ? ij m t? ^ -5 . 

io it5^it)t#5. ^offe, *a=k nmm* pse, 'Jv^u-a 

15 fflTfS. 

CWfJ C¥UJ1T*« <5. -f - 7 x P > a . >^-7iP> 

£ . -f>^-7xP>r» 7^7 • ^^P->^ • 77^^ - a . 7t7 
20 -^^PV^' V^P^T'-VjS^ia^S-T'v =3P~ — 

$lj 3tfc @ ^ . h7>777~77^-. -f>^ — P-f + Xfi'O-tf-'fh 

, B^ii^^^f^, iiL*9^f>. 7i$y=i-*9**->. mm. mm 
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% y # 7 ^ fcf > . L-7*=UHf>R. ffF » » Anf/^fH 

d h a. t^^y- >mteao>mm*f&mw5ii}i&xii*<DJLx j r)\'mmi* 

5 , U /t - -b\ XX^r^-tf, On+^-if. yP7 t 7--fe\ ?-757 

^fflA#X + ^, *?5|?>x** % ^plx^x^X. 7PXX**. ^ 
Vlf+>-X + ^. ^E^OSIX^T.v t'7tf)ll*X. =lX<D&zl**. y 

stonaiift±* ietstti»±. M3&fl:i»it. m.<t&.m<D&mfcu a 
(D&im** -en e<*tf>S£t£ • k rats at* r** iH**a>c 

sffeofig^o i axis 2 *iju±, sfMD^ffl#»s*hs. 
25 jABra. p K<k**si. i7f;HK. 7 ;u □ - -ji- a » 
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m • ®wm. m?f • mmm. mmm. u- n*u mm. ts/is. 

. fb&sitA/* «ift^«&> sih^u-a, stii^-A. 7i-f->-v;u 

^7^ 'J-A. 7t?"7 — K s ^ T X ^ U — . *\ 7 'J 3r v h* s ^ 7 h — V 

io ^ , ^TP-va>. ^ ^ §fe ^ ^ . n jk m h u — k * > h . Aj a 

<b tt *4 ( -If u - # tf - ;u ^- ^ £ -f ^ . HfU— «A#fcyffl, * - x h « 

6 I* 35 L S , ft 3fc « i: ) . H>v>^f U-A, 

15 % y\ > K <7 'J — A, /\> Kd-v3>. ?Li6, 7 ~? $ — x — 

t* > ^ p — -> a > . v x — t* > ^* p — -> a > . ^bvi-^D--/ 3 > 
. 77? — vx — t*>^"^ 'J — A. 7 7 £ — x - tf > ^ .7 * — A „ 7~ 
b -> x - 7 £ U - A. it&mi&. *\± — *<{)l>t£i:<Dmmit1[&8,. 7 7' 
>t-'> a > ( & # . 2 y — A # , m m H ) . $J^A/^^-, * 

20 If — /N e -j7 3** — , -f — . t 3. — A/N°-l7 4T — , >— 5TvZfs< 

- X . L 5 L> ( ? 'J - A ^ - X h #U & tfc , II. ft 5fc & <t* ) . 

7 -r v -v k o , 7 -r ^ >j - a . v x * ^ . n s % * o if <t m n . ff SE . 

m it ft 7K if <7> > - £ 7 -v ? it tt & . * ?K . « • 7K . t» 9 7K , * - f 
zjp> % — Aaa>. t- K l*7l/fti:*(35 3?ff{kaa, B 1+ ^ 

25 'J — A , B*IltP-->a>, B & <7 * -< ;u . B 'J^ 17 it ^7 'J — A , B ft 

it jt ab n — *> a > . B ft it it th << )i> U i£ <D B m it • B ft it it tt> it 1st & 
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-ffcttfl* iJy^^y-A, JSC. 'Jy^yP7ft£0P§<bl 

s mmm. musm* mm. Kftau samm* n^em. v =.* 

li . Tifc-tt K & » 7 - 1 > K ;* , * U - ^ » . n* v ft. -y- 7 ^ 

9 - J* » ± a ;*4 . ^ A * ft ♦ t7yii, U H ;* 75: £ <D U 

ftfiS (SsfiTffltt) » SPftft. * - h » & E O lb ^ ;* ifi m 

15 jf e> n -s . 

P9* * ^ >t= y ^ □ 9 3: <h* ©fil^teP 9 . v n £ If & s fit Is ft. 5 
7n^, ®n^> ^ y u cdKi#j14p 9. > * > □ 0 ts. a <Di£#» 

20 2£f§WT-?iJffl-c# 5 fit <t * ^ fit LTIi, i?ilx.li, rt^74> (#J€ 

> & £ o f) & g s o m < k 7jc is # m if e> n a . 

25 /t;U£=^>gg. 7f7'J^I. *U-f>l£> - >l£. O > 

7= -> 1/ 5/'J>laJ»K» jKR^y y >usjftK. f*K ^ y y > fliflj 
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^^B^Tfijfflr^^ T;i/3 -;usn<h urii, 0y*tf. ^y^Tjm 
- -t ^ y - ;u , t h7f7U;i/7^3-;k 7 y jv 7 ju □ - ju 

5 >7;i/a-;k ^ * -> ;u ^ y - ;k f-ju k^tj y 

^Ux5=-U>^ya-;U^c!:(DigiK7;i/rj-;U C^fiffiTWUP -J^£# t/ 
) . X ^ / — ;K ^P/ty-JU, -rvyp/ty-;U % y ^ y _ x ^ 
Uy^yu-JK ^nei/>^ij3-jk ^ 'J -fe U OlSIBTJUzj 

s y x5^>^-f y yp e;u. su^f >i$ uxf ik =u^f > 

15 . n - u^t 1 y A^p>su77'jjk ^syyaspu*. 

$'J7f>S3i/^jij;k /tjRf >ia i/xf y ;u. ^.^ 
7'J>IE3l/77Uik 1 2-tFP + y^77'J>i!Dl/77U;k 
*K>iS7->Jk ^U-OSI/t-^fM^fyJk 5-/ 'J>»JftK-fV 

y p f ;u . h us u^f>i^u ty y . -y * u -f > & y p e u > ^ y 
20 p-;k tissu^f^k fLK-fe^K mm^yv>. i>*?-)i>**6? 

*fg(iT«fflTt £ J?® s 14 sit bra. 0ii7Ltf. 5*y-yi83Eia* 
5 y x^y&i&ia. A;us*-yKffii»* ^77'j>H7^^'>7A> ^ 
•> y ;uefE^^- h y 2 a, ^-j'j^Kiih'ji^y-Ajs/. -t^jim 
25 ithU5A, ^y^^-yx^uv^^'j^x-x^gft^^-hy^A. 
^'j^ + ->if i/>7C?u;n-t;k«tiMJi^y-jk7s> 1 ?t?y 



WO 01/90338 



PCT/JP01/04276 



m v- ;u=i *> > h u x * y - )v t s > . -v •> ft fit m u * iv * -> y > h 
5 y * ^)vt >=e-o a. y )Vi> )\,t y^-v a. rn.it 

ttzaoim'! *>$Lm-m%i\*Lm+ p - v jit s j yu \£*>m-r h 
y^A, ^ s y ;u >s;* s ,/ im^* -f 2 - t;u*ju- n - * 

1 0 ;P tH * > > ;U - N - t h'P + vIfiK s^vu - ? a *< * -f > & £ 
;S S> / Xt- T y y -tr U > * v * u >Mzf P tf U > if »J n - ;u 

?L^-fe^^. ?H y * + -> x 3^ u > -tz ^ ;u x — ;u , ^y^j-^vx^u^ 

20 v ;p f * > v x h 7 ^ u -< > K ?H y * * -> x ^ u > v ;u tf y h . ^ y 3- 
* -> x ^ U V t ^ -> ft . 7f? y # * *> X 5^ U > m it t ^? -> ;& A £ © # -< =1- 

> 14 1^ © ;£ 1£ #J W±©4k^«i©SI«»ft:A**(f6*i-5.- 
*S^Tii]fflTt^feiHTIi> 09 x. tf . 7 "7 5 > X , x y ^ □ -> 

> . P - X ^ > # )V . 7 •> y F 1/ 7 H . \s — *r\s y K C > UV-M"; 
25 F> P-yS>. 7!/'J7>H/-+Uy K. X * -> > Y S . t: * 5 5 

> r , /'JiJ7>h77^h^*-l' , y K tK > V - R & <h' CD * fe ^ — 
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t7HP-, o ^ — >. ^>^v>xp-g. t7h-;nn-s, 

XP - A B 1z£om&* -Jlrlk&m* 777h^'J->FCF, 7'Jf 

BSt'O^fe^-^Ifei. 7U y 7 > h Zf)V- F C F „ -f >«>*p*^;i/ 
5 > . AfVh^^-NA, * ;t//t > * U > - , 

^feiSt. 7yX'J>/t-7;k 7'JXD-^A-7;H5:t'C5ife^-Jl/ 
10 ifcfef!i. t7h-^7^-77-^fti'clfe#-;Hfet. Mfkffita 
. M<t?-*>. TkK-fkn h . tR g£ ft 7" ./U 5 — £ a » *;i<£. 

mmn, e-iin^>. upt*>. * □ -> suecd* □ •< K^fem 

. > y — > . it 7 □ - ju -i x □ - „ ;u 5^ > , ;nz ^- > & £ <o z> ^ J 
15 Klfel, 'J **:7^ t'>fc t*fc7 ^ fcf =J5=---;U. TUtf 

iL/TIJ. MJS#. BESS«:t*d«^(f €>n* 

. ^^14#^<t: LIB, mXtf. Ay;KDl, * -V =? O x 

-fOlH. -> ± > © *H & , 3'J7>^-©t?, ^^>^-©7t> ^~ 
, ^A-S>hOl. A^CDTb, P-X?y-fi)?£IXIi 

25 ^ . ? ^ A<Dmtz a & e> *.mnm&& z ic j: -o xm en-s gft^ (ft;* 

9)-. t 7 -> > X <£>?E. v * 5 >£>?t., 5 if (DTE, <£><£, /\' — 
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7©i?)ii>e)# e.ti5*am$ c-^ic §s;£icet oT7 

U a. - h m s l/y; -< HS, * U # U v > H , 3 L >*3SlC#3a£*t£) 

5 h □ * a - iV . ^5>7;i'7t K» x ^ h ^ - >v . x ^ ,/u a* - y > . 

f;H6/f^k 7i-ji/Si, y 6 ic eft e>ofl:^#)co^^ 
fctf3Mfe>ft£. * §g IE C l\ T li * JU ± CD <fc ? 3: # *4 £ iS H @2 

10 ^IWTlllfflTt S^il't/'Si: L/T(i. tflliLtf, x*|>o>. x* 

h ^ v * - & if cd §p * ^ ^ > 3$ * ^py^hnv. 7*u^;p>ft 

<h*CDftft*->P ; E>t3L ~i)V^V>. t H P 3 JVT V>s 7"l/h'-V>. 
3?Uh*-yn>;&£cDim&S*JUt>&#^lf6ft. t** 5 >H<!: L 

Tit. mx-tf* ists-)u. p-. %.zfir-*n 

15 t">. ^neo^ii^^ifotf^s > a iz ji -r * <k £r #k ctf 

^ ; > B ,) . y^77t'> ( t' ^ 5 > B ; ) % tf U H4y>. tf y K 4=- 

•y--;i>, try K*-y-s> (Ju±t'*s>B 6 ) . cft^©iift«:t'©t' 

* S > B JC /g "f £ <t ^ L-773;Hf>I«, 2 - O - a - D - if 

juuisfr- L - 7 * n ;u e li O do £ -t Z> # V n -> ;u - L - 7 X n 

20 )V t' > m. , L - 7 ^ □ -IH: > t L < tt ^ U □ •> ^ - L - 7 X □ ^ t' >i 
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io . mmizTfcWi isfcft^m^ - * - < a a * ■ 5^' • ^ * ^ mj - 

1 02, 0 0 0 + 2 0, 0 0 0 h >T*£> o £ 8 

*m s «--f vv^hy;i/gfgiis$2w/v% ir 7 > 7 * ^ -r 
p h zmm i,T*Mm<Dwn*z*.it>fc t c5> wn& c p i ) «^ 5 
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. 6 ± 0 . 5 T & -ofc. 

Lfc. *ii©SlSgtt, pH6. 0 . 3 0ftiaiJgjE&Ttt5 0 < C. £ 
5 IpHIJ. 35t, 3 0 # fl^ £ T' j$ 5 . 5JiS6. OT*ofc. * 8$ 
^OiSgSStefi . PJHSSjg ( 2 0 m Mlt&ll®j$. pH6. 0) £ S- 

fC-cfc *J Jfci&fc. p #i£f!i£- p H <7m&£ 5 0 m M *g 

ffim*p-C* 4°C. 2 4B#P B mftL/7t&. p H £ 6 . OfCfUgU, J£??-r 
10 S^^Stt^jlS^-T^ C £ (Ccfc U ^-ft^tlCDlgm* 0 1 1 (S 

fey. *B*©±E©a&#frT(cfe(*ssf£iai£«tttt 4 otaTT*y 

9 .. OX'&itc. 
15 afcBJROSISlz&li-r&H-f *>©ie»* jgg 1 m M (D 

g|4 



WO 01/90338 



PO7JP01/04276 



£ II 4 * > 


*S*fi£1£ (%) 


& Jg -f * > 


ffl*fS1£ (%) 




10 0 


Hg" 


2 


Zn** 


8 3 


Ba' 4 


9 0 


Mg ,+ 


9 1 


Sr" 


9 3 


Ca" 


9 1 


Pb" 


7 4 


Co'* 


8 9 


Fe'* 


10 4 


Cu" 


5 6 


F e ** 


88 


N i ,+ 


8 9 


Mil'* 


9 3 


A 1 ** 


8 9 


EDT A 


9 8 



Sn, C u "TtlSS tltzo C a "TSttfc^tlfcUC <h . E 

5 D T A-Cmmt£HUl\ Z. t bWW Ufc. 

He ft Id: . N *.t%T S y ^IE9iJ <£ Lt, a IC fc It & & i o (C* 

■r . -f v □ •> > - 7 x /t 7 t > is - -> > - A U > - ^ P -> > - t 

15 mm-M (pH9. 0) ICfctLT. I^lfLfci, ^liigfft 1 m g /m 
lOiggfC^-Scfc^lC^SRU^io COM*4jS (lml) Cl 0/tgOU 

2 m ffi S"(B * it & c <b ic <fc y K <k U /c . £ j$ u ^ ^ H * 
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TZtztb. 2549 H P L C £?7fco Tz. IT ^ -f <? P ** > ^/t y 2 C 1 8 
5 A J (iSS2. 1 mmXlSl 50mm, !)*-^-XttS) $ffiU 
. 9fcX 0 . 9m I ISTO. 1%h'J7.;P^-p@^^-8%7-bh 

-MJ ;i/J§>S^e> 0 . l % h U 7/l>:*n»K- 4 U AJ§ 

5 ;g(Z>1 2 0 #Fa1<D U =7 ^ > h ©£<*T^fco Jfc. *7Afii&jg 
£±5 Ufc^y^ K li . 2 1 0 n m (D Sft ft g £ iPJi m ? £ Z. £ fC <fc U & ft 

LfCo ttO^^f Kti< Lfc 3 K K [ P 2 2 (ftttltflBtt 2 
2 , P6 3'(ftttMIHft6 3») , P7 1 <fil&B$Nltt 7 1 ft) ] 
^tl^tlHSIzigUTfc&v 2 0 0 m f <D0. 1 % h V 7 J\>* 
10 n§fc&- 5 o h- h «J JUiS^fciSJS Ufe. cneo^^f Fit** 

^^□7"-r>->-<r>+(--|cftU, ^ ft -eft &BE£iJ£ 
L>t t c -5 , IS^iJa (zfctt&IE^JS-st 27iS4 [:St7S 7 ^ K 

15 



1?* K« 


SB $5 # y s y ke^j 


P 2 2 




P6 3 


fJls? i tr ij > (EWiac*>»* «EW## 3 ) 


P7 1 
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ITT-y-t 5— X h J 1. 8 w / v % . iJ>i;*i;->AO. 1 w / v % 
. U^^-^h'J^A - 1 2*lO. O 6 w / v % . ai7y*->-)A 
•7 7X^0. OSw/vWS^TK^b^flijSfi:^**, 5 O 0 m I ^ = 
^7^3|;1 OOmlfOAh, t- l/-^t*1 2 1 °C t 2 O ft 

5 Psl jg£ @ L * # *P L T . AfJ^'yaex^AXN7 5 (FERM B 
P-7591) ^glL. 2 7°C, 230 rpmTr48B#P B 1[s]i5tiMiS 

#fi 3 O L©?t-> >^-fcSi&^<7)ii^i:|^JiSfie(Di§ife^*tj2 O 
LA^it. in 33 @ . r$m LT 2 7 °C t Lfcl, fl i§ § j&l v / v % £ 
10 gIL, 27 °C. P H6. 0 7bl8. OCg^OO. 4 8l$riitil^ 
ig§ Lfc 0 i«&tf>i&g&tF <7>*P^ Sttttft 1 . 1 $fi/m I tfcy 
. Jfi •(> » * ( 1 ' O , O O 0 r p m . 3 O ft |B1 ) L T E J& L ± fS til 1 8 
L ©*»*SStttt 1 . 1 ife/m I (tSUJStSttft 1 9 , 8 OOffi) 
Tf $5 o . 

15 

Hf$ 1 1 /\ ;U X • *f P t' X ?H ;U X N 7 5 AMbCa-'f V7JU h'> 

n sn o t? % e> ft ±§ m ± m i 8 l ^ 6 o%tta«Ege?R"e*«fLr 

4°C, 2 4SfflftlLfct. *-<r>a*f3tlK*B£aS»b#ll (1 0, OOO 
20 rpm. 3 0 ft ffl ) L T l°l i|X L 1 0 m.M h 'J ^ - lilf,^ (pH8. 
3) iz m m '4k. . H«§55*(c>*L-ca«fL-C*B*S14*l 5, 700^ 
4 5 0 ml *#fc. Z (Dfiliig? ft/* t* - X ( S 
epabeads) FP-DA1 3 J ? Jl* & 81 tz * > & & Jl =7 2± V 

□ vh^^^-f — (yinn ooom i) rr^L7= 0 -tz 

25 t'-XFP-DA1 3>r'JM:iftftf l:. IE qft « U «■ » £H L Ti . Z (D 
f* *-5K £ 1 M «5 £ £ £ t? 1 O m M 'J > Bft $1 © ft. ( P H 7 . O ) fC JF} L T 
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e phac r y I) HR S-200J y;^ffiUfc77-rzf^-* 

^A^nTh^^^-c - (y;n5 oomi) izmutz. *mmit* -t 

S-20 oyACfitI/, flfES 1 M^^OMOU^T 
5 vx> hT;Stii£ t!:*:£C3* SSS&gift 0 . 3 M ft £ T ;Hc HB 

1 Mfl£££:#i; 1 0 m M U >&figri£ ( p H 7 . 0 ) (Cjgtfr 
©3#t iS£^ik#g£ UT^F iry^JU ■ h3/t-;U (But 

y l-Toyopear I) 650MJ <f Jl> & m ^ fcM* ft ^ Jx 2 U ^ 
10 -f - (^;H 3 8 0ml) [Z&Ufc. *&gtte. :75^U • h 3 

6 5 0 M^HcUftig 6SS 1 M*&0 M © U — 7 & =7 i> X. > h 

m M h U * -igStSSi ( P H 8 . 0) iCiltfrL. ^©SttfrjS^^'ktt 
15 UVT^-Tgfy&V&Z . U-A-Q-hHA-A (Su P e rQ-To 
yopear I) 6 5 0 CJ f )\>* M (Afc * >3e&^ ^ A ^ P V h if 
57^ - (^;H 3 8 0 m L ) fC{* Lfc. ^^^fi, 7-A-Q-h3 

/t-;P6 5 o cy;u:»«tri:, #fifl« (c>§£tj u . *H £> tt ;& & 
Si # £ El JK U T, H © *H ffi £ L . u©«fiO#7fiy 1 izttlf Z> a - 
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a -AWA/Vi/As 


a — f W7H>->;U 






19, 0 0 0 


0. 33 


1 0 0 




' 1 5. 7 0 0 


0. 64 


8 2. 6 




12. 4 0 0 


3. 5 6 


6 5.3 




8, 3 2 0 


1 1. 7 


4 3. 8 




4.830 


15.2 


25. 4 




3,850 


2 2. 6 


2 0.3 



7 . 5 w/ v %gg^ U7^'J ;UT 5 K SDS-PAGECJ: 

ij , *ms*T?sf §s u^: a --fy?;^ -> jum & m mm. & <o nm & & m. U 

10 -#'J7f U^7SHy;HS*»^ (yA'l{|7. 5w/v%) left 
U % P] B# (C ;* !j L/7t$*?-av — * — (0*/^^5j- • =y •> K • ^ ^ h'J 

ift 1 1 2 , 000±20, 0 0 oy^h^TS^t. 

a - * v h ~> ju^teMmmFaZ 2 w / v % ft > ? * ^ 

pH$Ll£LT*^3g©il ( fi«*«)7ciC5 > (p I) li^7 

. 8±0'. 5T*ofc. 
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T^isti. ^mmomm^mit. pH6. o. 3 o # he & t 5 o » 
Mi&pHii. 35t, 3 o ttfflB.m-?m 6 . o x-& ire. &mm<D : &&. 
5 &mmt. mmfem < 2 0 m Mmmmmm. ph6. -o> £&;£&fc6 

£ 7t , pHS^14f±. *8i£pHOSft550mMSIS'|'T 
» 4 *C « 2 4 R#HSJfcf# pH£6. 0 IC 19 It U » Ek&'f Z> 

itsasjer & - i c J: y *«>feo ttiftio^i^si 5 (iass^tt 

10 ) , 1 1 6 (p H^St) IZ ^ U /c , Cti60Bi:fv$tiS £i5 y . :£ 

#S£iStCD±fS02M*"F(Cfc{*&£3£ pH«(ipHft4. 5 7^1^ 10. 
0 o tc „ 

17 
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tettfg®. (%) \ 




10 0 


Hg 2 + 


0 . 5 


Z n 2+ 


7 5 


B a 2 + 


1 0 2 


Mg u 


9 5 


S r 2 + 


9 1 


C a 2+ 


10 0 


P b 2 + 


6 9 


C o 2+ 


9 2 


F e 2 + 


9 7 


C u 2 + 


1 5 


F e 3 + 


9 0 


N i 2 + 


9 1 


Mn ! + 


1 0 1 


A 1 s + 


9 4 


E DT A 


9 2 



7 3AJ1 (7^7>f K /W 3- ->*5^ AXttiSit) £fflOT*}-#r * 

g|ON ma® 7 5 / KBE^iJ (i <f v P -f -> > - 7 X /t ^ * > K - ^ y -> > 

io y y» Hi8T'Sse.^i:ifc. Ar^x-yat'^U^ci 
iffi3fc<D!£i£i!t©N3fc3ffi7Sy8£iE5ij ( IE 5<m fz fc (* 3 IE ?'J 1 o) 
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1 Oi§glc/j:-5 e fc5[c#&S?Ufc. c<DM*4iS ( 1 m I ) ic 1 0 n g © y 

2 fl# K 0 <* 3 c £ ic <fc y ^ ^ K -ft ^ . £ J* L K £ SI 

•r-s^to, 2iHPLc^ff&?fc. r^-r ^ p # >^/t ? 5 c i 8* 

10 ^ A Jl (Ig 2 . 1 m m 1 50mm, *5 * — * -X*±S) 1% 

.SiE^O. 9m I ISTO. 1%h«J7^^1-Pit^-4%T-feh 

— h 'J 6 0 . l XhU7A*P»8-4 2. 4%7-feh— MJ 

^JSiSO 1 2 OttPsloy -Tif^-J^> HOlfettT'^fco fi^Afr 
e^ftL^^y^Kliv ;fi^2 1 OnmOBft3tS«r;IJl^r-5c:i:lC«ty 

15 mtHOfCo ffe©^y^ Ht«k<^SIUfc3^^f H [PN2 1 («#B$ 
Htt 2 1 . PN38 (ftftB$|8!tt3 8ft-) , PN69 (&t$tiffflm 

6 9^) ] £#SX U> ttl^tlM^^z.mUfcm. 200m I 050. 1 % 

h y 7;u5j-pit^- 5 o %t± h- h y jimfeizmm i/fc. cn&o^ 

^5=- F U & & 7 n ^ 4> -> - * > - izi* U . 6 iSlSIJ 
20 S / 1£IE?'J £##t Ufc £: C 3 > EM&CfcltSESIS*!- 5 T^S 7 IC^"T 
75/KE5»J#»6ttfc. »e>*iJfcrtffl*«i«'7S>'KE*U*a8 IC^f 

as 
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PN21 


u > (e*b« ic *? it «s sejy#^- 5 ) 


PN 3 8 


i) > - h y b 7 r > QG&mK-is\lZ$&m'% 6 ) 


PN6 9 





5 IB*»Sfl##fl?!|$!lO'/W> J ry?X#4j4. Ow/v%. PStttB^ 

ITT-y-ts-x'HJ} i . 8 w / v % , y>gzijij>5Ao. i w / v % 

, hU'SA' 1 27K^0. 06w/v%, ^ ^? * *><7 A 

• 77K^O. O 5w/v%R^*^P,i5:SiSfi:igJ6f , 5 OOm I ^ = 
ft 7 7 X 3 I: 1 O O m i f O All, h ^,l/-?f 1 2 1 °C . 2 O # 

10 PbIMML. J^ilJ Lt. P/<^ $ - • 7?tXS 1 CFERM B 

P-7592) £fgflL, 27 °C. 2 3 0 r p mf 4 8 fefflliiESag 

^fi 3 O L©77-> >$-(C«J§*©*££Hfflj£©iiSi|!i£tt|2 O 
15 SliL, 27°C, P H6. 07bM8. OCi^OO, 4 8 B# ffl & 8! # 

SiD^H (10, OOOrpm, 3 O # ) LT@l|XL/=±jtfij1 
8L0*8IStt!iO. 4 4J£{£/ml C IS B * 7 , 9 2 O if! {£ 



20 
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HSU 5 7 )l*n/K# $ - • 5^EtJ-*S 1 *>&Oo--fV7^hy 

r-m e>tifc^s±jf ^ i 8 l £ 8 o %ia*sssj«-ei^tff lx 

4 8 C 2 4 RSRgSfcg ^<D*g*JT ftJBtt&Sibftltt ( 1 0 , 000 

5 rpm, 3 0 # H ) H|sl)Rl/1 0 m M U >KIIig (pH7. 0) (c 
?Sl3?&. HtfSr&lcJtt Hgjfr LT, 6 , OOOIISltt 

mmm-MM 3 8 o m i z<ouwmM^ . 1 Msss^tt; i o m 

M'J>HgI)$ (pH 7. 0) CSOfU. -^(DS*f}S^. i8'C>fl'«UT 
^JS^«rl^l>/£:^. !T-fe77^'J;U(Sephacryl)HR S - 
10 2 0 Oj y^SfflUfc77-f-f'f-*5A^n7 ^77<f- 

15 0 0 ml) IC & U . * g HI li . t77^U^HR S-200-y 
At (C Aft U . iSl M^60MOU-7^7yx>hStf, c: twcis i< 
T7^hf h7*-XOw/vJi;^e 5 w / v %© | jr.7^7yi> h 
T-jSJH^-t*>t<i:C5, 7^1/ hTf7^-7igg$t|2 w/v %ft£Ti»f 

£ 1 ME£S£#tf 1 0 mM U ( p H 7 . 0) iCStffU. -£ <D 

StfTjS^:@'6 7j-giUT^^!^«:l^#. IT7'?-;U • h3/^-^ (B u t y 
I - To y o p e a r I ) 6 5 0 M J ffl l\fci^7K* 7 n 7 h 

V'^Zr ^ - (y;H 3 8 0 m I ) C^Lfc. 2jc^Sg(i . ^^Jb ■ h 3 /\ 
20 -;U6 5 0 M ^ ;HC Rft 3g L . g£ & 1 M*eOMO'J-7^7-/I>hT 

¥ * £ 9 IC ^ o 
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x m 


cmao 




(%) 




7, 9 2 0 


0.4 7 


10 0 




6. 0 0 0 


3.3 6 


7 5.8 




5, 2 7 0 


29. 9 


6 6.5 




4.430 


3 1. 1 


5 5.9 



7. 5.w/vXai#iJ7*'J )V7 Sh'^ttfSDS-PAGElCj; 
5 tctZZs *SiiB D p.©ISA>Hlif-Ts A U SATS ^> 

HI* 1 6 a-^fV^il'hyJl'g^ilOttl 

HI* 1 5 (D^i*1?^feli© a--fV7^h->;HEgilIS« S DS 
10 ->f'J7^U^7S h'^;HIi*iia (^MI7. 5w/v%) IC^ 

#ii i 6, 000 + 20, o o o y Jl h >X'& ? fzo 

a - -f V 7^ h y ^g§if in n p ^ 2 w / v % ti7 >7 * 
15 >J (7 "7 v-f A • 7 7^7->7 • rt'CJ-Tt'&mm) ttf l^tv'J 
7^ 'J ^7-5 KyjUm^j*Sj}ilC«U. I S A' > F JBl Zf <f J\s <D 

p ;B9 sit *mm<Dmn&zmtt> ft ( p i ) 4 

. 2±0. 5Tfe^7t. 

*»«©»*jsi4ica«-r'as. p h oKw^sttaas©^ a izm c 
20 T^^fc. <o m * * m i 7 (sgc^t) v si 8 (pH©^#) \z 
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^ufco *mm<Dmmi&&it. pH6. o» 3 0 KmRfc-zm 5 0 "c % 
^mjgjs ( 2 0 m m mmmmm^ p h6. 0) £g-;sgic6 

. 4 °c. 2 4 B$r B i«j# uYc^. p 6 . 0 ic is m l . m&i-%mmf£ 
vk&wm-tz c t (c j: y ^n^+ioismsrs 1 9 (sg^seit 

) . 02 0 (p H S£t£) IZfjk Lfeo C*l £tf>0 (C^$ *l£ y » * 
10 *S*i£©±IE<P^ttTICfc(*5£5£ p H ilgli P H 3 . 67^1^9. 0 

£ T T 55 1£ tT^^fc. ^i^ii otc^-r. 

15 a 1 0 





tettm®. (%) 








10 0 


He 2 * 


0. 1 


Z n 2 + 


7 8 


B a 2 + 


9 7 


Mg 2 + 


9 9 


S r 2 + 


1 0 1 


C a 2 + 


1 0 3 


Pb n 


8 5 


C o 2 + 


9 1 


F e 2 + 


1 0 5 


C u 2 + 


2 


F e 3 + 


7 5 


N i 2 + 


8 7 


Mn 2 + 


9 8 


A 1 s + 


9 3 


E DT A 


9 1 
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^ i o©^i^bWb^*j:7ic, * mm S 14 f* . H g 2 'T* S L < PI 

C u *-X* 2 *ltzo $tz. C a 2 -X-7ZtiE.<t $ *l d t =t „ 

E D T A T* El 8 £ *t & L% ^ t *JJ BjJ L tz 0 

*mm<D n s j mmm ?a t-<< > *> — >+*-- ^^^4 

5 7 3 AJ K/Wt^>^f AXliUil) ^ffll^t^fifLfc. $ 

P^<© N ^ $i§ 7 5 / i£lSE5i](±s E9J£f= fc (t &E$1J§# 8 iz * "T , 7* 
/-?^^>lt-^.U^- — >-Pf'>>--tr 'J > - ij > - y x 

^Jl77->-tXf v > - £f y *> > - :7 n 'J > T? S $ *i * EM T? ft * 
C t *>< *J BJ L fc c 

10 

HSU 7 7JUaA^ - • ^Of*^5AA1 9 ^ b © a - •< V 

f7-tl-t 5-X hj 1. 8 w / v % , 'J^^ZITD'J^AO. 1 w / v 96 

15 . U^^-^-h'J^A - 1 2 7* ^ O . O 6 w / v 96 s «i7^^v^A 

• 7 7j< 0 . O 5 w / v % & 7K £ & & i£ fM§ *& £ * 5 O 0 m I S H 

^'77^3 1: 1 O O m I "T O A *l , * - h9 l/-?"C'1 21t,'20» 
flil L , ^JPLT, 7)lXa/i^-« ^Pt"*A;7xA1 9 (FE 

RM BP-7590) £&HL, 27 °C. 230 r p m T* 4 8 B# Pel [si 
20 Lfc-t, CO t Lfc. 

ti3 o lcd^t-> ^ $ - izm% mam-is tmmf$.<Di& an tab 2 o 

LAftt> *D fft m m s ;tJPLT2 Lfct, & « s 30M v / v % £ 

&«L* 27°C. P H6. O J5I9. OCft^OO, 4 8 B# FbI iS A IS # 

i§tifco *&mik<Dmm&*<D*mm7£teiti& i . 7*<4/ m i T?*y 

25 . S Mt (1 O, OOO r pm, 3 0^^) LT01|2Lfc±>f^1 8 
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5 Stt 1 7 "C# £>ft£:igg±;f ft 18 L £ 6 0 %S&#QgfcSj£T'ig#r LT 

4\:, 2 4^ritegi,fct, *<d&v\ ^.m^^m^^m. ( i o , o o o 

rpm.-3 0#IH) UT01RH 0 m M 'J >IJi©j8i (pH 7. 0) lz 

sii. (^^©jSfcwuTswuT, ^gisi^is, 700 mn^ 
vmmmmm 8 5 o m \ zmtzo zwrnrnmrnz. fdeae — ha^t 

10 -)V (Toyopear I) 650SJ V)V&m U Jfc >T * >35&* ^ A 

- 3 8 0m I) IC&Ufco $S^(iDEAE 

- h a/t-;u 6 5 o s V)\,izi&m n a c i mm 0 M & e 0 . 5 MO 

V =-7&9i?JL> hTjgaj^ti-fct ^5, NaC I gg|*lO. 3M#i5 

15 ^S^€: 1 M SfESf^^t/ 1 0 m M 'J >B?m©jS ( p H 7 . 0)|Ciil#rU 
, *(Di&tft$iZm.t>5tmUT*&&l&mg . IT -tz 7 7 * «J ;U (S e p h 
ac ry I) HR S-200JJ fflOfe77 ^ "r-f - *J ^ A £ 

□ (^;H 5 0 0 mL) (C(£Lj£ 0 *g$j£|;t. -fe y 7 # 

V )V H R S - 2 0 0 V )\,\Z PS 3t L/ . SSE £ 1 M j&» £ 0 M <D 'J ^ 7 # ^ ~J 

f§ . d O m IS CD X T y Zf lz n It & a - ^y?;|, h > JU g & g$ M <D ;'S 
25 11 1 
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x m 


a — 4 VvjI/ K Z/jls 


a—^ % J~7JV hy^ 


C9fO 




2 8. 8 0 0 


0. 1 8 


10 0 




15. 7 0 0 


0.9 7 


5 4.5 




7. 13 0 


4. 0 1 


2 4.8 




1, 8 00 


11.9 


6. 3 



7. 5w/v%j|g^y 7^'J^75 H tf S DS-PA.GECct 

mcTffl^rc. tcvmm&m 2 i (sgo^i) , 022 (p hidui 
) izth urea *mm(Dmm : &mn , pH6. 0, 3 0 ^1 ^jst-*^ 5 0 

°C. SiSpHIS. 3 51C, 3 0 5* PbI J5 1£ 7r i& 6 . 5T3o^fc. 2£6fiSttf> 
v £g£;£14fi. (20mMHli®S, pH6. 0) 

15 IC 6 0 4J-B«'»U» ^#"T *»3RS1t*3B3e-r« v <h IC cfc 

iJ^Jftfc. £ 7t . p HS£14li> *B84pH©ftft55 0mM«f jS 
4°C. 2 4B$ffl#l#Lfcft. pH£6. 0 |C S fi L . ^#"T Z>M 
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ji □ t* ^ y -> ;u - ©«st£W-r-5^ttegsi©£-§£iPi±£-tt;i 
■y-^r^p {—6) — a — d — ^-yu n e ^ / -> ;u - ( 1 -* 3 ) - a - d - 

20 # Jl □ tT ^ y -> ;U - ( 1 6 ) - a- D- ^;Uzitr^y->;i/- ( 1 -» 3 

fi c ft £ # t; » M . 

1 5. ^ttESli. Xtt^ftfc^tffcltA*. -y--f ^P {-»6) — a — D 

- ^ ;u n tr ^ y -> ;u - ( i -» 3 ) - a - d - y ju zi t? 5 / -> ;u - ( 1 -» 

25 6) - a- D-^-;Unt°^y->^- ( 1 -+ 3 ) -a-D-tSOHJfc:^/ 



WO 01/90338 PCT/JP01/04276 

124 

{— 6) - a - D - # )\, n fcf 5 7 vJU- ( 1 — 3 ) -a-D 
- #)UU J ->Jl- (1—6) - a - D - tf)\,zx tf ^ J ->JU - ( 1 — 
3) - a - D - tSOUn tT5 y ~>JU- ( I -} co^ii^ WT S^m^lf, 

16. -i*-^ n {- 6 ) - a - d - ^ ;u n e ^ y «> ;u - (1—3) - 

a-D-^;U=]tf^y->;U- (1—6) - a - D - CT)V n tf 5 > - 
(1-3) - a - d - tr> y ->;u- (1-*} com ii£ WT <5 

mm. Xfi::*i£#tf$iSt#* -s^y-f. ^HM3»5fc. # 

10 SfiStttt. $SHI&2fc, JUit&natf^roJBglfc&.s c £ £ *# gfc £ -T -5 

it jfc o gs g ig 1 3 mi 4®xtt^ i 5 mmmcov-^ $ u { — 6 ) - 

a-D-^;untT^y*>;U- ( 1 — 3 ) - a- D-^j^tf^/y^- 
( 1 — 6 ) - a - D - # )\, n M y JU - ( l — 3 ) -a-D-^jPrj 

tr^y->;u- c 1 -} omsts: wr*£i4*egsii» xisc: n^t/sts. 

15 17. g B B B *{, t^i'P {— 6) - a - D-^;i,3 y/P- (1 

— 3 ) -a-D-^fJlZl kf^y->;U- (1—6) - a - D-^J|,3 t7 

y -> ;u - (1 — 3) - a - d- ^/juz] t: ^ y -> ju - ( i — } o *g £ w 

"T 5 7}3I 6 #7kjSH. -y-'I'^P {—6) -a-D-£OH3£ 

^ y -> Jl - (1—3) - a- D- ^;Hie^/->;U- (1— 6) -a- 
20 D tT^ y «>;p- ( 1 — 3 ) - a - D - >/;U p tf 5 y ->;U - (1 

- ) ommz w-r zmtttam 1 f*ss. sc^ti--r>>p {-6) - a - 
D-^;upif^y->;u- (1-3) - a- D-^;unf^y->;u- (i 

— 6) - a- D- yA3li7/«>;ir-.(1-» 3) - a- D- ^;U=3t°^ 

/->;u- ( 1 -} <ommz &?zmvtwmm*m&fr e>mi£nz 1 
25 ii 2aju±©jgt8(c»* c t*i*»<!:-ra»*oiiiHg! i 6 m 1 e ts <z> -y- 

-< ;> □ { — 6 ) - a - d - ^yu =1 tf ^ y -> ;u - (1—3) - a - d - ^ 
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;up tr =? y •> )v - (i-*6) - a- D- ^3t5y->;i'- ( i -> 3 ) 
- a - d -{/)v^ tr^ y ->ji- d-»} om&&&i-zmviwm* xt± 

5 t& 3 c t: £ -r-sig^roiEam 1 6sxii^i 7 3Sfsuo?-b--< i> 

□ {->6) - a - D - if)\,zy tf 5 y 5>JI/- (1—3) - ff-D-^Jl,3 

tr ^ y -> ;u - ( l 6 ) - « - d - y ->;u- (1—3) - a 

10 19. -y-^^p {-»e) -a-D-^ouptf 

^ / -> ;i/ - ( 1 -* 3 ) -a-D-y;i/a tf ^ y -> ;u - ( 1 -> 6 ) — a — 
d - ^ ;u p t: 7 y •> ;p - (i—3) - a - d - tr )V p tr ^ y -> ;u - (1 

£P { — 6 ), - a - D - ifJl Zl \d J ->JU - (1— 3 ) _ a _ D _^;p 
3t7>y^- ( 1 — 6 ) - o- D- ^*a tf5/*>^- ( 1 — 3 ) - 
20 a - D - iffrzi t ^ y ->;u- ( 1 -*} tt 3 mvtwm. Xlic 

2 0. ^15cSS©^ofilS<!:L/Ta - 1 , 6 if JU P -> ^ IS ^ £• W U 

25 1 m7bm.m 6 m<Di\-fftfr iztzm <d a - ■< v ^ ju h ~>ji>&&Mm&ttm 

d £ ZVf'&t? ZD- J i? D {—6) - a - D - if )\, 3 t ^ J ~> )U 
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- ( 1 — 3 ) - a- D- ^i^t7/vA- ( 1 -» 6 ) -ec-D-#J\, 

□ t? ^ y *> ;u - (i-*3) - a-D-^juzjtf^yv-^- ( i -* } (£> 

2 1. ^i7C^^©SpiiCi: ITa - 1 , 6 # )V □ -> JUg £ ^ u 

0 niEiSo-y--f <? p {-»6> - « - d - ^;u=3 e 5 y ->;u- ( 1 -» 3 ) 

10 - a. - V - # )\,ZX \± =5 J i, )\, - ( 1 -> 6 ) -a-D-^jn 

- ( l — 3 ) - a- D- ^;unff^y->;u- ( i -} ©*$£i££ w -r * 

2 2. a-'fVTJHy^g^il^^fflJtfc^, a - T S ^ - if 

15 tisi@3ii±2@ju±o^^^f^ffl$.-ti--5c^^^§i«t-r'S^*oiSffl 
5s 2 0 Jixii^ 2 1 nistgo-y-'f ^ □ (-^6) - a - d - tr ^ y 

•>Jl- ( 1 -» 3 ) - a- D- ^;UntT^y*>;U- ( 1 -* 6 ) — a — D — 

t7/y^- ( 1 -» 3 ) — a — d — t^^u 3f7 / ->;i, - ( 1 — } 
0«Ufi**r«3B«E3». 3Z.13 C n£^tfHff(Di!!>i?j 
20 2 3. a - -f y h *> JHi?$Sf iit^ftffl £ Jftfe, JKtt. 

u-rn*wciEtS(D-y--r^p {-»6) - a- o- ^at?,/^*- (i 

25 -» 3 ) - a - D - ^/ ;b 3 t' 7 7 •> Jl/ - (l-»6) -a-D-^OUUbf^ 
✓* -> ;U - ( 1 — 3 ) - a - D - ^ JU n t° ^ y -> ;u - ( 1 — } ©ii^f 
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24. V^f & P {-+6) - a - D - P tT 5 J ->Jl> - < 1 -» 3 ) - 
a - D -tfJlzi tf ->;U- ( 1 -> 6 ) - a- D- ^;i,=iif^y^;u- 

( i 3 ) - a- D- y^ae^^yyp- (1-*) <Dmm&mT%m#. 

5 E3^v Xfi d tl£$timn&. {->6) - a - D -^UP tf ^ 

/ ->){,- ( 1 3 ) - a- D- ^;U=itf^/->;i.- ( 1 -» 6 ) - a- D 
-^J^e^yyJb- (1 -* 3 ) -a-D-^;Pat7yy^- ( l -» 

<5iit^©f5g 2 0 317} M 35 2 3 JSOOt* tl^fCiafSOIf <? P {- 6 ) 
D - a - D - tf 5 y ->Jl>- ( 1 3 ) - a- e^/yjl/ 

- (1^-6) - a- D- ^;Uutf^y->;i,- ( 1 -» 3 ) - a - D - & )V 

25. -y--<^P{-»6) - a - D -tfjlZl tf ^ y ->JU- ( i -» 3 ) - 
; a _ D _ y >>;u- (1—6) - a - D - ;u ZJ fc: ^ / -> ;u - 

( i - 3 ) - a - d - ^ p tf 5 y -> - ( w} (om&& ^ + z mft 

WlXBtttt, t&A&£, X{i^S@«#JT&-5^*05iSiam 2 0 
HTliSm 2 4 Htf>0-r*i;&McfH§SO-y--r P {^6) -a-D-£OUp 
bf ^ / i> ;U - (1-^3) - a - d - e ^ y «>;u - ( 1 -* 6 ) - a 

-D-^;i/nt^y->;u- ( i — 3 ) -a-D-^;njtf^y ( 

2 6. ^fi^t. W»»«*fflOSC <fc 6 A iBS 

T**Bt*©iEH3B2 5SiEtE<0-y->r^P { -* 6 ) -a-D-^OUPt* 
^y->;U- ( 1 -»• 3 ) - a- D- ^;i/Pt^y->;U- ( 1 6 ) - a - 

d - ^ ;i/p t' ^ y -> ;u - ( i -* 3 ) - a - d - ^ ^ 3 f 7 y •> ;i/ - ( i 
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27. m&vmmm -i 3 mnmm i 9 m<Di.\-fti frizmmv-v-'f * a 

{-*6) - a - D \±=? y >>;U- ( 1 -* 3 ) - a- D- ^J^t 

^y->;u- ( i -* 6 ) - a - d - ^ ;u tf ^ y -> - ( i -> 3 ) - a - 

2 8. tf-f^n {->6) - a- D- ^/JU=ie^y->;U- (1—3) - 

a-D-£/;untr^/->;u- ( i 6 ) -a-D-^;H3tf^y->>/u- 

(i->3) - a- D- ^;niif^ / ->;i,- (l-*) (D&mzG? *mvt 
io q lis xttc*i*£6»R*, tmtt. mmm&> ft^ntt. g*ny 

-14, iSSEHl'tt, Htte.tt. i'Jft^tt, iSiltt. tttt. **IRittt 
. @*SBfciti3i, S*tt, Sett. ffet7>^05^a3lWihtS. ss^ig 

*fcl»Jhtt. MeM^ttKittt, MfcfclRjhtt. HBKtt. HMtt. 
< (±75 / ftSU?K = JMEjfc££e l>£< Utttt***-SttK£ U. X 

m&mm* §hm&&m. m&m±m* ssa, m&m±m. m 

mm. ntsm. m u < umsMtssi t ux^^^itftmntcommm 2 7 

2 9. lilftfejP. ft* ft. ^k«SX(4ES(iaT«*ffll^©iSH» 2 7 
20 JgXfigl 2 s 3XSE«Offi^1fg. 

3 i. -y -f ^ □ { 6 ) - a - d - t: ^ y -> ;u - (1 — 3) - 

a - D - & A, 3 M 3 J is )\> - ( 1 6 ) - a- D- ^;UDfc°^y->;u- 
25 ( 1 - 3 ) - a - D - £OU □ f -> ;U - (1-*} ©«it**-r«5SB*li 

E3 are as us g ?t y 0. i w / w % u± # w -it l © ti at* © m m m 2 7 
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3 2. If-f^P {->6) - a- D- y;UZ3tf^/->;U- ( 1 3 ) - 
a — D — V )V U £ 5 J -> Jl> - ( 1 - 6 ) - a - D - □ fcf ^ y ->;i/ - 
( 1 -* 3 ) - a - D - bf ^ y *>;U- (1-*} £>*gjl£ ft -S^tt 

E9 «l £ £ t) ic % if)V^-7.. T/l/h-x, /ty-* 4 -<V?;i/hyJl,7 

stern* i S3z.ji 2 m&L±(ommifk& Lx^zmn. 

33. tf^r^a{-»6)--a-D - £Ou □ tf ^ y ->;u- (i-»3) - 

a-D-^J|/3t7/y^- ( 1 6 ) - a - D - # )V =1 fcf ^ y -> ;U - 

(1-3) - a - d tf ^ y ->;u- d-} WT 

^oi5am3 2 jsietjoiigo 

3 4. fl5fH#. is^y?. -?X*y #3gHf&3fc. ^ggl^tl. 
*£Jlfft;*U Xfi^ggtt^-C^^if ^OlSffl^ 3 2^X(i^3 3HI£@ 

3 5. & n # , -y- -r ^ □ {-*6) - a - d - ^ □ t° ^ y -> ;u - (i 
— 3) - o;-D-^;UDtf^y->;u- ( 1 -> 6 ) - a - D-^;ia t!7 
y ->ju- ( i 3 ) - a- D- ^^ae^y -> ;u - ( l -»■ } 05 ^ it ^ w 

-T3Jlt*;0*i 5 7}3£ 6 ^K^H. -y-^T t? U { -» 6 ) - a - D - if JU =1 tf 
^y->;u- (1-^3) - a - d tf^ y «>;u- ( 1 ^ 6 ) - a - 
D - ^ ;u a fcf ^ y «> ;i/ - 0^3) - o- D- yA3e5/i/A'-'(i 
-O ©*ii£*r*-*JS:Rraii i #*£S* X(i-y--f*n {—6) - a - 
D - ^ ;U □ fc? ^ y -> - (i-»3) - a- D-^;Uzifcf^y->;u- ( i 
"* 6 ) - «- D-^3t5y *>^- (l-*3)-a-D-^J^e7 
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36. -y--< £ P {— 6 ) -a-D-^3t7/->^- ( 1 ->• 3 ) - 

a - d -^;uz> e^y ->;u- (i-e) - a - d - <f \± y ^ jv - 

(1-3) - a - D - ^D fcf (w) 

E3^57^S6#7k^^. tf--r ^ p { — 6 ) - a- D- ^;untf^y->A 
- ( 1 — 3 ) - a- D- ^;untf^/->;u- ( i - 6 ) - a - D - 
□ e^y->;i<- (1—3) - a - D tf ^ y ->)l- (1— } ©m 

ji*Wt-^^ttE3^ l #7jc|gl|. X(i-y--f^p {-6) - a - D - 
n e ^ y -> - (i—3) - a - d - V ;u=i e ^ y -> ;u - ( i - 6 ) - 
a - d - ;u □ e ^ y -> ;i/ - ( i - 3 ) - a - d - {ffrzt t: y -> ju - 

$01183411, ^ 3 5 mxitm 3 6 mumomm. 
3 8. 1*1**4, i&3.ifttt*a&tt. <k*pu-*s*#» m 

s*&&bik axttjuti. m7k&s±ms &mm. m 

mm. nmm. iii*B3ntmttT$>zm-&<D®mm 3 2«^iig3 711 

40. s&fe«c. fkfttt. fteaxiigisiT-fe -s it $ a> a 3 9 

41. i§fiett*«, fiej®^ffliafiS^Tfesii$<o®a^ 3 9 hiekoib 

42. -y-^^P { -» 6 ) - a- D-^;Untr^y->;U- (1-3) - 

a - d - ^ ;m t° 7 y -> )i - ( i - 6 ) - a- D- <y;n3tf^y->;u- 

(1-3) - a- D-^Unf^yWU- (1-} CD fKig « « 1- « 
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SEQUENCE LISTING 
<110> Kabushiki Kaisha Hayashibara Seibutsu Kagaku Kenkyujo 
<120> a -Isomaltosyl-transf erring enzyme, its preparation and uses 
<130> W0843 

<150> JP 149,484/00 
<151> 2000-5-22 

<150> JP 229,557/00 
<151> 2000-7-28 

<160> 10 

<210> 1 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 1 

lie Asp Gly Val Tyr His Ala Pro 
1 5 

<210> 2 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 2 

Gly Asn Glu Met Arg Asn Gin Tyr 
1 5 

<210> 3 
<211> 8 
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<212> PRT 

<213> Bacillus globisporus 
<400> 3 

lie Thr Thr Trp Pro He Glu Ser 
1 5 

<210> 4 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 4 

Trp Ala Phe Gly Leu Trp Met Ser 
1 5 

<210> 5 
<211> 6 
<212> PRT 

<213> Bacillus globisporus 
<400> 5 

Asn Trp Trp Met Ser Lys 
1 5 

<210> 6 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 6 

Thr Asp Gly Gly Glu Met Val Trp 
1 5 

<210> 7 
<211> 8 
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3, 

<212> PRT 

<213> Bacillus globisporus 
<400> 7 

Asn He Tyr Leu Pro Gin Gly Asp 
1 5 

<210> 8 
<211> 10 
<212> PRT 

<213> Arthrobacter ramosus 
<400> 8 

Asp Thr Leu Ser Gly Val Phe His Gly Pro 
15 10 

<210> 9 
<211> 10 " 
<212> PRT 

<213> Bacillus globisporus 
<400> 9 

lie Asp Gly Val Tyr His Ala Pro Asn Gly 
15 10 

<210> 10 
<211> 10 
<212> PRT 

<213> Bacillus globisporus 
<400> 10 

He Asp Gly Val Tyr His Ala Pro Tyr Gly 
1 5 10 
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